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Description 

The  present  invention  relates  to  the  manufacture 
of  semiconductor  chips  in  general. 

A  semiconductor  chip  consists  of  an  array  of  de- 
vices  whose  contacts  are  interconnected  by  pat- 
terns  of  wiring  metal  stripes.  In  VLSI  chips,  these 
metal  patterns  are  multi-layered  and  separated  by 
layers  of  insulating  material.  Interconnections  be- 
tween  different  levels  of  metal  wiring  patterns  are 
made  by  holes  (or  via  holes),  which  are  etched 
through  said  layers  of  insulating  material.  Typical 
chip  designs  consist  of  one  or  two  wiring  levels, 
with  three  wiring  levels  being  the  current  state  of 
the  art.  Circuit  cost  and  performance  requirements 
continue  to  place  demands  on  the  fabrication  pro- 
cesses  in  such  a  way  that  the  addition  of  supplemen- 
tary  wiring  levels  must  remain  competitive  even 
though  additional  processing  steps  are  involved. 
However,  the  existing  technique  of  using  via-holes 
has  multiple  limitations  and  drawbacks  in  that,  as  the 
number  of  metallization  layers  increases,  wiring  be- 
comes  increasingly  difficult,  as  may  be  clearly  un- 
derstood  from  Fig.  1  . 

The  semiconductor  structure  10  shown  in  Fig.  1  is 
a  typical  example  of  said  current  state  of  the  art 
technology.  It  is  comprised  of  a  silicon  substrate  1  1 
of  a  predetermined  conductivity  type  having  a  pat- 
terned  first  insulating  layer  12  of  silicon  dioxide 
(Si02)  thereon.  The  first  level  of  metallization  is 
represented  by  a  metal  land  13  which  makes  contact 
through  via  hole  14  with  a  region  15  of  the  substrate. 
It  makes  contact,  for  example  as  an  ohmic  contact, 
with  the  emitter  region  of  a  bipolar  transistor  (not 
represented). 

The  second  level  of  metallization  represented  by 
metal  land  16  makes  an  electrical  contact  with  metal 
land  13  through  via  hole  17  of  the  second  insulating 
layer  18.  The  structure  is  passivated  with  a  third  in- 
sulating  layer  19.  Although  the  structure  depicted  in 
Fig.  1  is  not  to  scale,  it  exemplifies  the  very  irregular 
surface,  far  from  planar,  which  results  from  the 
standard  process. 

With  such  a  non-planar  structure,  the  known 
problems  are:  first  a  risk  of  a  potential  short  at  loca- 
tion  A  between  the  first  and  second  levels  of  metalli- 
zation,  due  to  the  thinning  of  the  insulating  layer 
therebetween,  and  second  the  risk  of  a  potential 
open  circuit  at  location  B,  due  to  the  thinning  of  the 
metal  layer  at  that  location  (so  called  necking  ef- 
fect).  Those  risks  are  unacceptable  for  the  high 
standard  of  reliability  which  are  required  in  that  in- 
dustry.  Therefore  there  is  a  present  and  serious 
need  to  improve  the  via-hole  technique  to  solve  the 
acute  problem  of  planarizing  such  irregular  surfac- 
es. 

Separate  processes  typically  are  used  for  mak- 
ing  a  given  patterned  metal  level  and  for  making 
stud  via  connections  from  the  given  level  to  a  latter 
formed  overlying  patterned  metal  level.  One  exam- 
ple  of  such  processes  is  described  in  Process  for 
Multilayer  Metal  Technology,  by  G.  T.  Chiu  et  al., 
IBM  Technical  Disclosure  Bulletin,  Vol.  25,  No.  10, 
March  1983,  pg.  5309.  According  to  the  described 
technique,  a  lower  level  metal  contact  or  conductive 

pattern  is  formed  in  an  insulator  layer,  stud  connec- 
tors  are  fabricated  at  selected  locations  of  the  low- 
er  level  metal  pattern,  insulator  material  is  placed 
about  the  stud  connectors,  an  overlying  insulator 

5  layer  is  deposited  and  patterned,  and  an  upper  level 
metal  or  other  conductive  pattern  is  placed  in  the 
overlying  insulator  layer.  Not  only  is  the  cited  tech- 
nique  complicated  and  costly  but  the  planarization 
of  the  individual  metal  and  stud  levels  is  difficult  to 

10  accomplish. 
It  is  the  object  of  the  invention  to  provide  a  simple 

reliable  method  for  producing  coplanar  multi-level 
metal/insulator  films  on  a  substrate  by  which  con- 
ductive  lines  as  well  as  stud  via  metal  contacts  are 

15  simultaneously  formed.  This  object  is  achieved  by  a 
method  as  defined  in  claim  1.  The  inventive  method  is 
especially  suitable  for  application  in  the  manufactur- 
ing  of  high  performance  VLSI  semiconductor  chips. 

Preferably  the  method  is  conducted  in  the  follow- 
20  ing  way: 

A  first  planarized  layer  of  insulation  is  deposited 
over  a  first  level  of  patterned  conductive  material 
to  which  contacts  are  to  be  selectively  established. 
The  first  layer  then  is  covered  by  an  etch  stop  mate- 

25  rial.  Contact  holes  are  defined  in  the  etch  stop  mate- 
rial  using  conventional  photolithography  at  loca- 
tions  where  stud  connectors  are  required.  The 
thickness  of  the  first  layer  of  insulation  is  made 
equal  to  the  desired  stud  height.  The  first  layer  of 

30  insulation  is  not  etched  at  this  time. 
Next,  a  second  planarized  layer  of  insulation, 

having  a  thickness  equal  to  the  thickness  of  the 
second  level  of  patterned  conductive  material  of 
the  multi-level  structure,  is  deposited  over  the  etch 

35  stop  material.  The  second  layer  insulation,  in  turn,  is 
etched  by  photolithography  down  to  the  etch  stop 
material  to  define  desired  wiring  channels,  some  of 
which  will  be  in  alignment  with  the  previously  formed 
contact  holes  in  the  etch  stop  material.  In  those  lo- 

40  cations  where  the  contact  holes  are  exposed,  the 
etching  is  continued  into  the  first  layer  of  insulation 
to  uncover  the  underlying  first  level  of  patterned 
conductive  material. 

The  channels  and  via  holes  etched  into  the  sec- 
45  ond  and  first  layers  of  insulation,  respectively,  are 

overfilled  with  metallization.  The  excess  metalliza- 
tion,  on  top  of  the  second  layer  of  insulation  but  not 
in  the  channels  or  via  holes  is  removed  by  etching 
or  by  chem-mech  (chemical-mechanical)  polishing. 

50  In  the  case  of  etching,  the  same  tool  used  for  the 
deposition  of  the  overfilled  metallization  can  be 
adapted  for  in-situ  plasma  mode  etching  of  the  ex- 
cess  metallization.  Chem-mech  polishing  can  be 
achieved  following  the  teachings  described  in  EU 

55  Patent  Application  Serial  Number  86  110  461.0  to 
K.D.  Beyer  et  al  with  the  title  "Chem-Mech  Polishing 
Method  For  Producing  Coplanar  Metal/Insulator 
Films  On  A  Substrate",  the  disclosure  of  which  is  in- 
corporated  herein  by  reference. 

60  A  method  is  disclosed  in  this  European  applica- 
tion  for  producing  coplanar  metal/insulator  films  on 
a  substrate  according  to  a  chem-mech  polishing 
technique.  In  one  example  a  substrate  having  a  pat- 
terned  insulating  layer  of  dielectric  material  thereon 

65  is  coated  with  a  layer  of  metal.  The  substrate  is  then 
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ilaced  on  a  parallel  polisher,  e.g.  in  the  one  de- 
icribed  in  the  IBM  Technical  Disclosure  Bulletin, 
Volume  15,  No.  6,  November  1972,  pp.  1760  -  1761, 
ind  the  metal  is  removed  elsewhere  except  in  the 
loles  of  the  pattern  where  it  is  left  intact.  This  is 
nade  possible  through  the  use  of  an  improved  se- 
ective  slurry  which  removes  the  metal  much  faster 
nan  the  dielectric  material.  The  insulating  layer  may 
hen  be  used  as  an  automatic  etch  stop  barrier. 

Is  the  material  to  be  polished  a  metal,  like  Al  or  its 
illoys,  a  slurry  comprising  an  acetic  solution  of  dis- 
)ersed  silica  particles  or  alumina  powder  is  used, 
["he  solution  has  a  ph  of  less  than  3  and  the  acid 
jsed  is  selected  from  the  group  H2SO4,  CH3COOH 
ind  HNO3.  In  the  application  also  the  chem-mech 
jolishing  of  insulators  like  quartz  is  described.  Is 
or  example  quartz  to  be  polished  with  a  large  re- 
noval  rate  and  a  metal,  like  Al-Co  with  a  small  re- 
moval  rate,  an  appropriate  slurry  comprises  a  basic 
solution  (pH  '1  1  to  1  1  .5)  of  potassium  hydroxide  and  sil- 
ca  particles. 

Chem-mech  polishing  processes  with  large  re- 
noval  rates  ratios  can  be  found  for  many  combina- 
:ions  of  metals  and  dielectric  materials.  The  advan- 
ages  of  the  chem-mech  technique  are  that  it  is  fast- 
sr  than  lift-off  processes,  less  expensive  and 
sxtendable  to  finer  dimensions. 

Other  advantageous  embodiments  of  the  inven- 
tive  method  are  disclosed  in  the  subclaims. 

Fig.  1  shows  a  schematic  cross-sectional  view  of 
a  multilayered  metal  semiconductor  structure  fabri- 
sated  according  to  standard  processes  and  exhibit- 
ing  a  typical  non-planar  surface. 

Figs.  2-6  are  a  series  of  simplified  cross-section- 
al  views  of  the  formation  of  coplanar  multi-level  met- 
al/insulator  films  on  a  substrate  resulting  at  succes- 
sive  stages  during  the  course  of  the  method  of  the 
present  invention. 

Fig.  2  shows  a  structure  1  which  typically  includes 
a  substrate  2  consisting  of  a  first  planarized  layer  3 
of  dielectric  material  deposited  over  a  first  level  4 
of  patterned  conductive  material.  In  a  general  case, 
conductors  4  may  or  may  not  penetrate  fully 
through  insulation  3  which,  in  turn,  is  located  over 
an  integrated  circuit  chip.  In  the  former  instance 
conductors  4  would  be  contact  metallurgy  to  devic- 
es  (not  shown)  formed  in  the  chip.  In  the  latter  in- 
stance  (shown)  conductors  4  would  be  a  level  of 
metallization  insulated  from  the  chip  surface.  As  is 
well  understood,  insulation  3  commonly  comprises 
planarized  Si02  or  reflowed  phosphosilicate  glass 
whereas  conductors  4  typically  are  copper-doped 
aluminum  or  doped  polycrystalline  silicon.  The  spe- 
cific  nature  of  insulation  3  and  conductors  4  is  not 
of  moment  to  the  present  invention. 

A  first  planarized  layer  of  insulation  5,  such  as 
sputtered  quartz,  is  deposited  over  substrate  2  in  a 
thickness  equal  to  the  desired  height  of  stud  via 
connections. 

A  thin  layer  of  etch  stop  material  6,  such  as  alumi- 
num  oxide,  is  deposited  and  patterned  so  as  to  pro- 
vide  a  window  7  at  each  location  where  a  stud  via 

connection  is  to  oe  Tormea  Detween  unaenying  met- 
allization  level  4  and  an  overlying  metallization  level 
(not  shown  in  Fig.  2)  to  be  deposited  later.  In  prepa- 
ration  for  the  overlying  metallization  level,  a  second 

5  planarized  layer  of  insulation  8,  for  example  sput- 
tered  quartz  or  a  composite  SisN^SiOa  layer 
(deposited  by  CVD),  is  placed  down,  as  shown  in 
Fig.  3,  over  the  structure  shown  in  Fig.  2.  The  thick- 
ness  of  layer  8  determines  the  thickness  of  an 

10  overlying  level  of  metallization  to  be  formed  in  chan- 
nels  to  be  etched  completely  through  layer  8. 

Channels  are  defined  by  standard  photolithogra- 
phy  in  a  resist  layer  (not  shown)  over  layer  8.  In 
places  where  a  stud  via  connection  to  underlying 

1  5  metallization  4  is  desired,  the  respective  channel 
opening  in  layer  8  must  be  aligned  with  a  hole  (such 
as  hole  7)  in  etch  stop  layer  6.  To  facilitate  the  align- 
ment,  the  channel  width  is  wider  than  the  hole,  as 
shown  in  Fig.  4.  The  etching  of  the  layer  8  termi- 

20  nates  at  the  etch  stop  layer  where  no  via  is  needed. 
In  the  case  where  the  layer  8  is  sputtered  quartz 
and  the  etch  stop  layer  is  AI2O3,  reactive  ion  etch- 
ing  using  CF4/O2  is  appropriate. 

After  the  channels  are  defined,  an  overlying  lev- 
25  el  of  metallization  9,  e.g.,  Al-Cu,  Al-Si  or  Tungsten 

is  deposited  over  the  structure  of  Fig.  4  as  shown 
in  Fig.  5.  The  thickness  of  metallization  9  is  at  least 
as  great  as  the  height  of  the  stud  via  connection  10 
(equal  to  the  thickness  of  layers  5  and  6)  plus  the 

30  thickness  of  the  underlying  metallization  5.  In  the 
event  that  layer  5  is  CVD  Tungsten,  the  same  tool 
used  to  deposit  the  Tungsten  also  can  be  used  to 
etch  it  back  in  situ  in  a  plasma  mode  so  as  to  co- 
planarize  the  surfaces  of  layers  8  and  .9.  Alterna- 

35  tively,  layer  9  may  be  planarized  by  the  chem-mech 
method  taught  in  copending  EP-A  0  223  920.  The  re- 
sult  is  shown  in  Fig  6. 

A  final  thin  passivation  insulator  is  required  on 
top  of  the  metal  pattern  9  if  it  is  the  final  metal  level. 

40  If  the  wiring  level  of  pattern  9  is  to  be  followed  by 
one  or  more  additional  wiring  levels,  then  the  above 
described  stud  via  and  overlying  metallization  steps 
plus  the  associated  insulation  layer  steps  are  re- 
peated  for  each  additional  wiring  level. 

45  Although  the  preferred  method  described  with 
the  aid  of  Figs.  2-6  makes  use  of  etch  stop  layer  6 
and  insulation  layers  5  and  8,  the  method  may  be 
practiced  satisfactorily  without  the  extra  steps  as- 
sociated  therewith.  Instead,  a  single  insulation  layer 

50  having  a  thickness  equal  to  the  sum  of  layers  5  and 
8  can  be  deposited  on  substrate  2.  Then,  the  same 
photolithography  can  be  used  (as  produced  the  pat- 
tern  in  insulator  8  of  Fig.  4)  while  stopping  the  etch- 
ing  of  the  single  insulation  layer  when  the  desired 

55  depth  for  conductors  9  of  Fig.  6  is  reached.  The  ad- 
ditional  etching  of  the  single  insulation  layer  (to 
open  stud  via  holes  where  required)  can  be  accom- 
plished  by  additional  photolithography  correspond- 
ing  to  that  used  to  open  hole  7  of  Fig.  2.  The  same 

60  metallization  and  planarization  steps  of  Figs.  5  and 
6  can  then  be  applied. 

Although  the  preferred  embodiment  also  makes 
use  of  sputtered  quartz  or  composite  Si3N4//Si02 
for  insulation  layers  5  and  8,  other  insulation  materi- 

65  als,  such  as  spin-on  polyimides,  also  are  suitable. 
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Compatible  etch  stop  layer  materials  include  spin-on 
glass  and  plasma  nitride  where  polyimide  insulation 
is  used. 

Claims 

1.  A  method  for  producing  multi-lever  coplanar 
metal/insulator  films  comprising  the  steps  of: 
providing  a  substrate  (3)  having  an  underlying  met- 
allization  (4)  therein; 
placing  an  insulator  on  said  substrate; 
selectively  removing  first  portions  of  said  insulator 
at  first  locations  where  an  overlying  metallization  is 
desired,  said  first  portions  partially  penetrating 
through  said  insulator; 
selectively  removing  second  portions  of  said  insula- 
tor  at  second  locations  where  stud  via  connections 
are  desired,  said  second  portions  penetrating  fully 
through  the  remainder  of  said  insulator; 
said  second  portions  being  in  alignment  with  some  of 
said  first  portions; 
simultaneously  depositing  metal  (9)  over  said  insula- 
tor  to  form  said  overlying  metallization  in  said  first 
locations  and  said  stud  via  connections  in  said  sec- 
ond  locations,  and 
removing  any  of  said  metal  (9)  which  overlies  said 
insulator  at  locations  other  than  said  first  locations. 

2.  The  method  defined  in  claim  1  wherein  said  re- 
moving  is  accomplished  by  chemical-mechanical  pol- 
ishing. 

3.  The  method  defined  in  claim  1  or  2  wherein  said 
insulator  comprises: 
a  first  insulator  layer  (5); 
an  etch  stop  layer  (6),  and 
a  second  insulator  layer  (8). 

4.  The  method  defined  in  claim  3  wherein  said  first 
portions  are  removed  from  second  layer  (8),  and 
said  second  portions  are  removed  from  said  etch 
stop  layer  (6)  and  said  first  layer  (5), 
said  first  layer  (5)  being  adjacent  said  substrate  (3). 

5.  The  method  defined  in  claim  3  or  4  wherein  said 
first  and  second  layers  (5,  8)  are  quartz,  and 
said  etch  stop  layer  (6)  is  AI2O3. 

6.  The  method  defined  in  any  one  of  claims  3  to  5 
wherein  said  first  layer  (5)  is  selected  from  the 
group  comprised  of  sputtered  quartz,  phosphosili- 
cate  glass  and  polyimide, 
said  second  layer  (8)  is  selected  from  the  group 
comprised  of  quartz,  polyimide  and  a  composite  con- 
sisting  of  Si3N4  and  SiC-2,  and 
said  metal  (9)  is  selected  from  the  group  comprised 
of  Al-Cu,  Al-Si  and  Tungsten. 

7.  The  method  defined  in  any  one  of  claims  1  to  6 
wherein  said  insulator  is  planarized. 

8.  The  method  defined  in  one  of  claims  1  to  7 
wherein  said  steps  other  than  said  step  of  providing 
said  substrate  are  repeated  in  sequence  a  desired 
number  of  times. 

Patentanspruche 

1.  Verfahren  zum  Herstellen  von  mehrlagigen  ko- 
planaren  Metall/lsolationsfilmen,  folgende  Schritte 
umfassend: 

Bereitstellen  eines  Substrats  (3)  mit  einer  einge- 
legten  Metallisierung  (4); 
Aufbringen  eines  Isoliermittels  auf  dem  Substrat; 
selektives  Entfernen  von  ersten  Teilen  des  Iso- 

5  iiermittels  an  ersten  Stellen,  an  denen  eine  dar- 
uberliegende  Metallisierung  erwunscht  ist,  wobei 
die  ersten  Teile  teilweise  in  das  Isoliermittel  ein- 
dringen; 
selektives  Entfernen  von  zweiten  Teilen  des  Iso- 

10  Iiermittels  an  zweiten  Stellen,  an  denen  Zapfen- 
kontaktverbindungen  erwunscht  sind,  wobei  die 
zweiten  Teile  ganz  durch  den  Rest  des  Isoliermit- 
tels  hindurchdringen; 
wobei  die  zweiten  Teile  zu  einigen  der  ersten  Teile 

15  ausgerichtet  sind; 
gleichzeitiges  Aufbringen  von  Metall  (9)  iiber 
dem  Isoliermittel  zum  Bilden  der  daruberliegenden 
Metallisierung  an  den  ersten  Stellen  sowie  der 
Zapfenkontaktverbindungen  an  den  zweiten  Stel- 

20  len,  und 
Entfernen  des  Metalls  (9)  iiber  dem  Isoliermittel 
uberall  dort,  wo  es  nicht  an  den  ersten  Stellen 
aufgebracht  worden  ist. 
2.  Verfahren  nach  Anspruch  1,  bei  welchem  das 

25  Entfernen  durch  chemisch-mechanisches  Polieren 
geschieht. 

3.  Verfahren  nach  Anspruch  1  oder  2,  bei  wel- 
chem  das  Isoliermittel  folgendes  enthalt: 

eine  erste  Isolierschicht  (5); 
30  eine  Atzstopschicht  (6);  und 

eine  zweite  Isolierschicht  (8). 
4.  Verfahren  nach  Anspruch  3,  bei  welchem  die 

ersten  Teile  von  der  zweiten  Schicht  (8)  entfernt 
werden,  und 

35  die  zweiten  Teile  von  der  Atzstopschicht  (6)  und 
der  ersten  Schicht  (5)  entfernt  werden, 
die  erste  Schicht  (5)  an  das  Substrat  (3)  grenzt. 
5.  Verfahren  nach  Anspruch  3  Oder  4,  bei  wel- 

chem  die  ersten  und  zweiten  Schichten  (5,  8)  aus 
40  Quarz  sind  und 

die  Atzstopschicht  (6)  aus  AI2O3, 
6.  Verfahren  nach  einem  der  vorhergehenden 

Anspruche  3  bis  5,  bei  welchem  die  erste  Schicht  (5) 
aus  der  Gruppe  von  mittels  Kathodenzerstaubung 

45  aufgebrachtem  Quarz,  Phosphorsilikatglas  und  Po- 
lyimid  ausgewahlt  wird,  bei  welchem  die  zweite 
Schicht  (8)  aus  der  Gruppe  von  Quarz,  Polyimid  und 
einer  Kombination  aus  Si3N4  und  Si02  ausgewahlt 
wird,  und  bei  welchem 

50  das  Metall  (9)  aus  der  Gruppe  von  Al-Cu,  Al-Si 
und  Wolfram  ausgewahlt  wird. 

7.  Verfahren  nach  einem  der  Anspruche  1  bis  6, 
bei  welcher  das  Isoliermittel  pianarisiert  wird. 

8.  Verfahren  nach  einem  der  Anspruche  1  bis  7, 
55  bei  welchem  mit  Ausnahme  des  Schrittes,  in  dem  das 

Substrat  bereitgestellt  wird,  die  Schritte  eine  be- 
stimmte  Anzahl  von  Malen  hintereinander  wieder- 
holt  werden. 

60 
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prevoir  un  substrat  (3)  ayant  une  metallisation 
sousjacente  (4); 
placer  un  isolant  sur  le  substrat; 
enlever  selectivement  des  premiere  parties  de 
Pisolant  en  des  premiers  emplacements  oCi  une  me-  5 
tallisation  de  recouvrement  est  souhaitee,  ces 
premieres  parties  penetrant  partiellement  a  tra- 
vers  Pisolant; 
enlever  selectivement  des  deuxiemes  parties  de 
I'isolant  en  des  deuxiemes  emplacement  oCi  des  10 
connexions  traversantes  en  plots  sont  souhai- 
tees,  ces  deuxiemes  parties  penetrant  complete- 
ment  a  travers  le  reste  de  I'isolant; 
ces  deuxiemes  parties  etant  en  alignement  avec 
quelques  unes  des  premieres  parties;  15 
deposer  simultanement  du  metal  (9)  sur  I'isolant 
pour  former  la  metallisation  de  recouvrement  aux 
premiers  emplacements  et  des  connexions  traver- 
santes  en  plots  aux  deuxiemes  emplacements;  et 
enlever  tout  le  metal  (9)  qui  recouvre  I'isolant  en  20 
des  emplacements  autres  que  les  premiers  empla- 
cements. 
2.  Procede  selon  la  revendication  1  dans  lequel 

I'enlevement  est  realise  par  polissage  mecano-chi- 
mique.  25 

3.  Proceed  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  I'isolant  comprend: 

une  premiere  couche  d'isolant  (5); 
une  couche  d'arret  de  gravure  (6);  et 
une  seconde  couche  d'isolant  (8).  30 
4.  Precede  selon  la  revendication  3,  dans  lequel 

les  premieres  parties  sont  enlevees  de  la  seconde 
couche  (8),  et 

les  deuxiemes  parties  sont  enlevees  de  la  couche 
d'arret  de  gravure  (6)  et  de  la  premiere  couche  35 
(5), 
la  premiere  couche  (5)  etant  adjacente  au  sub- 
strat  (3). 
5.  Proced§  selon  la  revendication  3  ou  4,  dans  le- 

quel  les  premiere  et  seconde  couches  (5,  8)  sont  du  40 
quartz,  et 

la  couche  d'arret  de  gravure  (6)  est  AI2O3. 
6.  Procede  selon  I'une  des  revendications  3  a  5, 

dans  lequel  la  premiere  couche  (5)  est  choisie  dans 
le  groupe  constitue  du  quartz  pulverise,  du  verre  45 
de  phosphosilicate  et  du  polyimide, 

la  seconde  couche  (8)  est  choisie  dans  le  groupe 
constitu§  du  quartz,  du  polyimide  et  d'un  composi- 
te  consistant  en  Si3N4  et  SiC-2,  et 
le  m6tal  (9)  est  choisi  dans  le  groupe  constitue  de  50 
Al-Cu,  Al-Si  et  du  tungstene. 
7.  Procede  selon  I'une  quelconque  des  revendi- 

cations  1  a  6,  dans  lequel  I'isolant  est  planarise. 
8.  Procede  selon  I'une  des  revendications  1  a  7, 

dans  lequel  les  etapes  autres  que  I'etape  de  produc-  55 
tion  du  substrat  sont  repetees  en  sequence  un  nom- 
bre  de  fois  desire. 
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